Peptide synthesis and purification procedures
Peptide amphiphiles (PA-1: Ac-E(CH 2 CHO)EEEAAAVVVK(C 16 )-NH 2 and PA-2: Ac-EEEAAAVVVK(C 16 )-NH 2 ) were synthesized following standard microwave Fmoc-solid phase peptide protocols. Amino acid couplings were performed using 4 equiv of protected amino acid, 4 equiv of O- (benzotriazole-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HBTU), and 8 equiv of N,N-diisopropylethylamine (DIEA) in dimethylformamide (DMF) at 75 °C for 5-10 minutes. Fmoc deprotection was performed using 20% 4-methylpiperidine with 0.1 M hydroxybenzotriazole (HOBt) in DMF at 75 °C for 3-4 minutes. Capping following the addition of each amino acid was performed using a mixture of 0.5 M acetic anhydride, 0.125 M DIEA, and 0.015 M HOBt in DMF at 65 °C for 2 minutes.
Scheme S1. PA-1 synthetic scheme.
Mtt deprotection of PA-1 and PA-2 was done treating the peptide attached to the solid support with a solution of 4% triisopropylsilane (TIS) and 4% trifluoroacetic acid (TFA) in dichloromethane (DCM) (2 × 5 min). Then, the C 16 -tail was attached to the Lys-deprotected side chain, using 4 equiv palmitic acid, 3.95 equiv of HBTU and 6 equiv of DIEA in DMF/DCM (4:1 v/v) overnight at rt.
Once the PA-1 was fully assembled in solid phase, the side chain of the Glu(OAll) residue was selectively deprotected, for specific attachment of 3-amino-1,2-propanediol, following this procedure: 0.25 mmol of peptide attached to the solid support was treated at room temperature for 12 h with a mixture of Pd(OAc) 2 (0.3 equiv), PPh 3 (1.5 equiv), N-Methylmorpholine (NMM) (10 equiv), and PhSiH 3 (10 equiv) in DCM (10 mL). The resin was were added to the solution. After five minutes, 3-amino-1,2-propanediol (4 equiv) was added to the mixture and the resin suspension was shaken for 2 h. After filtration, the resin was washed with DMF (3 × 10 mL × 3 min) and DCM (3 × 10 mL × 3 min), and dried under nitrogen.
The resin-bound peptide (0.25 mmol) was placed in a 50 mL falcon tube to which 15 mL of the cleavage cocktail (2.5% TIS, 2.5% H 2 O, and 95% TFA) were added. The resulting mixture was shaken for 3 h. The resin was then filtered, and the TFA filtrate was concentrated under reduce pressure to a volume of approximately 2 mL. The residue was added to ice-cold diethyl ether (20 mL). After 10 min, the precipitate was centrifuged and washed again with 10 mL of ice-cold ether and centrifuged. 
PA-1-diol oxidation
PA-1-diol (15 mg, 0.0098 mmol) was dissolved in NaOAc (1.78 mL, 0.5 M, pH 6.6-6.8) and NaIO 4 (220 µL, 70 mM) was added. The mixture was shaken at room temperature for 45 min, and the crude was then purified by semi-preparative reversed-phase HPLC. The collected fractions were identified by ESI-MS, lyophilized, and stored at -20 °C. 
PA-1: ESI-MS

Formation of silver nanoparticles over PA nanofibers
Tollens' solution was prepared by mixing aqueous solutions of AgNO 3 (625 µL, 0.5 M) and NaOH (125 µL, 3 M),
followed by the addition of NH 4 OH solution (180 µL, 14%, 7.4 M) until the black precipitate is completely dissolved.
Centrifuged Tollens' solution was added to a 500 µM solution of PA-1 in Milli-Q water (pH 6.6-6.8, and aged overnight) to give a final silver concentration of 1 mM or 3.36 mM. The formation of silver nanoparticles was monitored measuring the UV-vis spectrum every 5-10 min. The cuvette was kept closed during this time to prevent evaporation of ammonia.
UV-vis spectroscopy
To 249.2 µL of a 500 µM solution of PA-1 in Milli-Q water (pH 6.6-6.8), 0.75 µL of the Tollens' solution were added at rt. UV-vis spectra were recorded 30 s after the addition of Tollens' solution, and then every 10 min using a 1 mm path length cuvette. To 247.5 µL of a 500 µM solution of PA-2 in Milli-Q water (pH 6.8), 2.5 µL of the Tollens' solution were added at rt. The UV-vis spectra were recorded 30 s after the addition of Tollens' solution, and then every 10 min using a 1 mm path length cuvette. To 247.5 µL of Milli-Q water, 2.5 µL of the Tollens' solution were added at rt. The UV-vis spectra were recorded 30 s after the addition of Tollens' solution, and then every 10 min using a 1 mm path length cuvette. 7 µL of a 500 µM PA-1, 1 mM silver solution aged for 6 h, 7 µL of the same solution aged for a week with additional 2.5 mM silver added, and then aged one extra day, and 7 µL of a 10-fold diluted solution, diluted after aging for 6 h, (50 µM PA-1, 100 µM silver) were deposited on carbon coated copper grids, and the samples were dried for at least 2 h before the TEM analysis. Particle diameter of the AgNPs in each sample was measured using the ImageJ® software by averaging 3 conventional TEM micrographs per sample at the same magnification. Data was tabulated using Prism 5 (GraphPad software) and fitted into a Gaussian model to calculate the mean particle size. Figure S5 . Left. TEM micrograph of 500 µM PA-1, 1 mM silver, aged for 6 h. Right. TEM micrograph of 500 µM PA-1, 3.5 mM silver, aged for a week. 7 µL of a 33.6 mM Ag + solution (10-fold diluted Tollens' solution), and 7 µL of a 500 µM PA-2, 33.6 mM Ag + solution aged for 6 h, were deposited on carbon coated copper grids, and the samples were dried for at least 2 h before the TEM analysis. 
Nanofiber effect on AgNPs formation
To 249.2 µL of a 500 µM PA-1 solution in Milli-Q water (pH 6.6-6.8, and aged overnight), 0.75 µL of Tollens' solution were added and the mixture was incubated for 6 h at rt. This solution was then diluted in Milli-Q water (2 µL of PA-silver solution in 998 µL of Milli-Q water) to a final concentration of 1 µM PA-1, 2 µM silver, and the UVvis spectrum was recorded using a 1 cm path length cuvette. (Figure S10 black line).
2 µL of a fresh 500 µM PA-1 solution in Milli-Q water (pH 6.6-6.8) were diluted with 998 µL of Milli-Q water to a final concentration of 1 µM PA-1, and this solution was aged overnight. Then, 0.6 µL of a 100-fold diluted Tollens' solution (3.36 mM Ag + ) were added at rt, and after 6h the UV-vis spectrum was recorded using a 1 cm path length cuvette. (Figure S10 gray line) . Figure S10 . UV-vis spectra of: 1 µM PA-1 solution, aged then diluted (black dashed line); 1 µM PA-1, 2 µM silver solution, aged then diluted (black solid line); 1 µM PA-1 solution, diluted then aged (gray dashed line); 1 µM PA-1, 2 µM silver solution, diluted then aged (gray solid line).
7 µL of both solutions (1 µM PA-1, 2 µM silver) were deposited on carbon coated copper grids, and the samples were dried for at least 2 h before the TEM analysis. Fibers and AgNPs were only found for the PA-1 sample diluted after being aged with silver for 6 h. 
Circular Dichroism spectroscopy
To 145.6 or 135 µL of 500 µM solutions of peptide amphiphiles (PA-1 and PA-2) in Milli-Q water (pH 6.6-6.8, and aged overnight), 4.46 or 15 µL of a 10-fold diluted Tollens' solution ([Ag + ] = 33.6 mM) were respectively added at rt. After 6 h of incubation in the dark, the circular dichroism spectra were recorded at 20 ºC. Figure S12 . CD spectra of: 500 µM PA-1 solution (black dashed line); 500 µM PA-1, 1 mM silver solution (light gray solid line); 500 µM PA-1, 3.36 mM silver solution (dark gray solid line).
Bacteriostatic assay
A saturated culture of E. coli (Bioline, BIO-85027) was used to inoculate Lurie Broth (LB) medium at a 1:500 dilution in all assays. This inoculum was then aliquoted into several tubes, to which 1/10 of their volume of serial dilutions of 10x solutions of PA-1-AgNPs, AgNO 3 , or PA-1 in sterile Milli-Q water were added. Then, 400µl of these solutions were put into single or duplicate wells of a 24 well plate, and bacterial growth (or lack of) was recorded by measuring their optical density at 600 nm every hour for a period of 16 h in a Cytation 3 instrument (BioTek), with continuous orbital shaking at 37 ºC. Each condition was tested in 2-3 independent experiments.
Data was plotted using Prism 5 (GraphPad software) and shown are the mean and the SEM together with a 
PA Gelation
A PA-1-AgNPs solution (13 mM PA-1, 26 mM silver, previously annealed at 80 ºC for 30 min and cooled down overnight), was gelled by pipetting 5 µL out into a "gelling solution" made of 40 mM CaCl 2 in Milli-Q water. 
Antibacterial properties of metallized nanofiber gels
In order to test the bacteriostatic effect of the metallized nanofiber gels, 200 µL of a saturated culture of E. coli (Bioline, BIO-85027) were homogeneously spread onto 10 cm LB-agar plates so that a confluent layer of bacteria would be formed upon growth. After the adsorption of the 200 µL of bacteria was complete, PA-1-AgNPs gels were placed and incubated at 37 ºC for 16 h. After the incubation period, the area surrounding the gel was analyzed and used as readout for bacterial growth inhibition. 
